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Pollutlon Assessment and Source A‘halysm of Heavy Metals in Atmospherlc Depos;tlon

in a| Lead-zinc/ Smelting Clty Based on/PMF Model ./ o) P, Y

CHENMing' , WANG Lm ling®, CAO Liv’, LI M}ﬂg yue SﬁEN Zhe-min' * § 4
(L. Scbuo of} Bhiforimentdy S(lence and Engineering, Shanghai JldO Tong Lm\erslty, Shanghai 200240, China; 2. School of Environmental Science and Engineering,

-

Huazhong Uniy erslty ofScience and Technology Wuhan 430000, Chma 3 'Envn;onr'nentdl Protection Agency of Jiyuan Production City Integration Demonstration Area, Jiyuan
459000, China)

Abstract; To explore the pollution characteristics and sources of heavy metals in atmospheric deposition in a typical lead-zinc smelting city, 511 effective atmospheric
deposition samples from 22 points in different functional areas of a city in Henan Province were collected monthly during 2021. The concentrations and spatial-temporal
distribution of heavy metals were analyzed. The geo-accumulation index method and health risk assessment model were utilized to evaluate the heavy metal pollution degree.
The sources of heavy metals were quantitatively analyzed using a positive matrix factorization ( PMF) model. The results showed that the average concentrations of w(Pb),
w(Cd), w(As), w(Cr), ®(Cu), o(Mn), @(Ni), and @(Zn) in atmospheric deposition samples were 3 185.77, 78. 18, 273. 67, 149. 50, 453.60, 810.37, 54.38,
and 2397.38 mg-kg ™", respectively, which were all higher than the soil background values of Henan Province. All heavy metals except Mn had significant seasonal variation
characteristics. The concentrations of Ph, Cd, As, and Cu in the industrial area with lead-zinc smelting were significantly higher than those in other functional areas, and the
concentration of Zn was the highest in the residential mixed area. The results of the geo-accumulation index showed that the pollution of Cd and Pb were the most serious,
followed by that of Zn, Cu, and As, which helonged to the serious-extreme pollution category. The main exposure route of non-carcinogenic risk was hand-mouth intake. Ph
and As posed the greatest non-carcinogenic risk to children in all functional areas. The carcinogenic risks of Cr, As, Cd, and Ni through the respiratory system to humans were
all below the threshold values. The analysis of the PMF model showed that the main sources of heavy metals in atmospheric deposition were industrial pollution sources
(39.7% ) , transportation sources (28.9% ), secondary dust sources (14.4% ), incineration and coal combustion sources (9.3% ), and natural sources (7.8% ).

Key words: atmospheric deposition; heavy metal; spatial-temporal distribution; PMF model; source apportionment; lead-zinc smelting
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Table 2 Reference doses and carcinogenic slope factors of heavy metals
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Table 3 Statistics of heavy metal concentrations of atmospheric deposition in different functional areas
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Fig. 2 Temporal distribution characteristics of heavy metals in atmospheric deposition
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Fig. 3 Spatial distribution characteristics of heavy metals in atmospheric deposition
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